Sildenafil-induced vasorelaxation is associated with increases in the phosphorylation of the heat shock-related protein 20 (HSP20).
Sildenafil is an oral phosphodiesterase type 5 inhibitor that is a vasodilator used in the treatment of erectile dysfunction. Cyclic nucleotide-dependent vasorelaxation is associated with increases in the phosphorylation of the heat shock related protein 20 (HSP20). The purpose of this study was to determine if sildenafil-induced vasorelaxation is associated with increases in the phosphorylation of HSP20. Peptides containing an 11 amino acid enhanced protein transduction domain (PTD) and the functional 13 amino acid sequence of HSP20 with a phosphoserine (PTD-pHSP20) were synthesized using F-MOC technology. Rings of porcine coronary artery were suspended in a muscle bath and sub-maximally contracted with serotonin. Increasing concentrations of sodium nitroprusside (SNP; 0.01-10 microM), sildenafil (0.01-100 microM), or PTD-pHSP20 (0.1-1.0 mM) were added to the baths and the percent relaxation was recorded. To determine if sildenafil-induced vasorelaxation was associated with increases in the phosphorylation of HSP20, rings of porcine coronary artery were untreated (control) or treated with SNP (10 microM) or sildenafil (100 microM) for 2, 5, and 10 min and then snap frozen. Extracted proteins were then separated using two-dimensional SDS-PAGE, transferred to a membrane, and probed for HSP20. Sildenafil induced vasorelaxation of pre-contracted coronary artery in a dose-dependent manner. Sildenafil-induced vasorelaxation was associated with an increase in the phosphorylation of HSP20. Transduction of peptide analogues of pHSP20 led to a dose-dependent relaxation of pre-contracted porcine coronary artery. These findings suggest that sildenafil-induced vasorelaxation is associated with increases in the phosphorylation of HSP20 and that transduction of phosphopeptide analogues of HSP20 is sufficient for relaxation of vascular smooth muscle.